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*}7) 2£\ ^^li H -B-^lSl ifl^- ^(cavity H *>7l s)- 

m*w i] 




3] 

Y| R| — X] — R-2 — — R3 — Y2 

i^7] ^-^oflA-l, R lf R 2 , R 3 Xi, X 2 , Y i, ^ Y 2 ^" ^lA-HH ^ ^) 

£ 1 
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^-^#©1 3-*$ 7)& g ©I* ©l-g-^- 401^.^ {Sol id substrate 

covalently bonded with rotaxane compound and biochip using the same} 

<s.Tg ^-jl^ >i^> 

l: 31*11 7l^r 

2: 

3: 

4: 

<Itb Ml 71^, o]# oi-g-tb tiMiL^^I ^ ^J^-^i, Jitf ^1^0.3.^ S-^^V S?-W, 

°1* ^-H-^^m 7j# ( ol JLSfl 71^-i- Zim^ <£°]7]^ HH^oH ^ ^o]rf. 
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<»> JL*\] 7}$rd\) S^M: Z}7] &JL5L l«fl 1+15^ «>StJ- 

^r^fe Ml 71^(1)4^ 7>W ^-g-7l(2a)7> ^sq<H o^Jl cf^ ^ ^^EH^r 

Ml 7l^-(l)<Hl S.<a^>Jl7> ^ ^l-ui)- ^^-o] ^-§-7l(2c)7> ^^s)<H SUfe ^ £} 

W Sfe S>^-#^ ^ S^i-S Ml 7l*e| 7>7]S^^^r ^*Hr #^1 ^ °] 

&S\3L 7>7l^^MVn^ #M 1^ (2b)«^l Sfl^Hr 

^ ^lt AVolofl ^7># ^^-g-o)l ^-gfl ^^E)^ #7VA]7l 

^ *M ^-71 £-*}-g~g.(2b)7> 7>^- ^r*>°] ^ <£?Q.7]9l ^4" ^^TT "l^l 

^ #3^r ^= 0.5nm flr}. 

<9> [^JUIE 1] 




(l: Ml7l#, 2a: 31^71^3)-^ ;t^g- ^ ^-%-7) , 2b: £-7l"g"f-, 2 C : ul^ 7)^ 

Wl-ar Ml 7]^ho]] tq-^o.^. tg^ig DNA S^r 3L^-i& 

;£±r M-ic^^l- *4 ^ #=-JL5^r Ml 5.^4) ^^§>7fl M<H?1 7l <H3£ 3J- 
Ml 1M1 ol^Al^ ^ o^ol sgsg. 0^7} ^l^SlJl 
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cis> f^H, ^ DNA £ S.^ Q4\ $ Sr^-fr 

m>^. vflofl ^ ^ ^#^3 #3L2l"g-a- %q%r ^ &o] 3^ ^o] 

7l^(*l*lf0, 3. al^|7l^r $H DNA 3^ 3r y « ^4 7>^tt ^-§-7l» £±r 

DNA) ^ T&^-i- 3E$-* ^|3fltlt(^t) ^-S. tM33<H »Hil* ^ 

3^-5. 33 (1)4 ^o] ^Efls ^fl^slJl zl ^ oji^ ^(7)(8)-i- 7\5\ &q 

•15> [%JLS. 2] 



:16> 




:17> [^-M 3] 
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is> (l: -2*11 7] 2: 3: #*]#(DNA ^r^>^), 5: £>£S*€ DNA ^i-Kd, 7: ^1 

^ DNA 8: 3# #7fl) 

DNA ^^2)- ^ s.^ £ ^ ^d^^^l ^-S^-g-* ^1 ZL 

71 tfH-S.^ JL^l7l^ l-^o] DNA^l ^-f JL^€ DNA ^:^7>^ # 

^ ^cfl oi lnm tfl^o]*!^ ^ ^7)1 ^ saj DNASf ^3*sH ^ 

^* zi ^tfl ^ o}= 2.2 nm ^£5. ^7\r>\?\] ^c)-. 
2i> [^JIJE. 4] 
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23> (i: jl^7}%, 2: 3: #7>1#(DNA 3-^a}^), 6: DNA <>1^-Hi, 7: a] 

^ DNA ^^-) 

24> ^7fl^] <£s):£ o] DNA^ <#7) JL^tt DNA 

7}T% 7jh^# S3 DNA^ H7l^^-« JLB^H *ll2^Rr ^^r *fl-f <^e|£- 

^3. <?1^5lJl 5^. DNA ^ 7>^-o] JL^£|^1 ^ul 1^ 

<M3 #°fl afl^<>n ^15. ^ ^7fl*>^ &3 DNA7> #*1#JL5. *<^7> 

25> DNA^* 3^3. -i^^-^^l^lr DNA ^ ^1^^ wVo]^^ ^a-^ -fj-A}i£ &*\} 7 } 

#5. ^A]ofl Sflif ^ &o_t^ ( ^-71 l-^ol 3)^^ ^(^, a7fl 
7> £1^. 

26> 5 ^ DNA <2}. JL^)7l^l .2.^ DNA7> DNA o]^ 7 }^ ^AJ^ ZL 

^ 2Wfl^£ ^7V*>7l nfl^ofl, -sT-71 5^1 (a)^l ^-o] DNA^ alxfl 

7l^ofl DNA-S- ^ ^*}7ll 3.^^71^ S ^ DNA^ ^Aj^. sj-^oflAl oj^l^ ^-ofl 7 > 

^S^H Sm&\ ZL 1<H*l7fl €^(^>7l %JL5L 5$\ (a)). ZL^H-S, ^ 

7># DNA^ ^lS*>7l ^^flA^ ^>7l 5^ (b)^ 2^7l^i DNA«- JI^a] 

^7^ ^Al^O) tb^-. 
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29> (l: Jl^l7l^r, 2: 3: #*1^(DNA ^r^^), 5: S3 DNA) 

30> ^ 7 ]<% ^l^oflA-^ i|H3*Hr Ml 71^1 .n*^ -§-^0] tcj- 

€■ M^ofl^ ^1 DNA^H ^ &z\}7\ *}^\^, JLzft 7]%<% JL^=1 &^$) 3.7] 

7} £-7K^3 jLs ^^Tfl sq^r ^-tfl^V)^] yisfl ^ 3 -Ms. M-^-M- 

Sfl 7l^^ JH^A] 7}ZL ^1^14 ^ T^tfl ^h^^«-^ ^^>^ M-^M-fe -S-^ol 

l=h °}^, ^"71 DNA^ ^ ^ ol^ofljE JL^l^ofl ^ 

^o) ^ ^- 2.S. ^oflA^ ^ 7>W 

31> ^"71^ ^ *1|^*>7l 7}^- *<^£r 513\)7}% $H ^ 
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:32> ^#4 S^Hr 7># ^#4*1 ^ 3^§- ^*Kr #7lH4 ^£ 

4 343*13* 2:^ ^-3.4 3W4 S^Kr 34 &4. 45.^ ^ ^ 

a] 4-7la^4-4-(3^*4| *fl^) #^4 2*14-4 444 4 4* €^43 ^^P- 

^4* tiui4$4(J. Am. Chem. Soc. 1998, 120, 9787). ns^, 44* « 0 >^* 4-§-4 1 3 -g- 
<^tb ^515. <3^r ^ &4 *fl^l, zl ^ofl DNA 444 t14» ^-S> 

4^5. 44 * ^ £-*fl44 $14. Georgiadis ^4 ^ £.3. 3*4 

* 444 71^1- DNA4 ^44- 45* ^44tt 3^*1 <3^» ^4-214 ^ 4 

71 **l|3* afl^XIfe *84(J. Am .Chem. Soc. 2002, 124, 14601). 

:33> 4 W^tM** #4^ ^44 « = «*>* 4 -§-44 44^0.^4 J7 

^4tt 4-^-1: 444 #4^- 2^4*r ^-^V^tK^^ 2002-0019325; Langmuir 

19 , 2003M, 2357^). 4 4^£r -g:44 4#£r 107fl4 4^.4^4 £44 * 7fl4 

4^4 *M ^ ^-^V# 4-§-4&*r*ll, 44* €^€r *4* S^* 

3. 44^ J7.31 7] 4 4<*fl 444^ ZL^ll 7]* S^4 4^4 c|c^ ^.^ -sr^o} 7 >e.4^A> 
4 ^d^H"* 4^4 £44 JI*ll 7l4°l] Jl^SlJl, fle^. «-^>oj ^oj] ^fl^-fe 

o>ul ^ 7 -| 7^^ 3.71 4^ ^^^^S ^444 €43. ^422 4 

. 444- 4 4 * -S^V^ ^24-^-3. #Jl44 &7l nfl^, fc^r £4*4 ^24 

SL«. ^ ^4 44°i| 4* ^£44 ^4 ^4 ^4^fH 4-4 44 4*4 44 

#34 4^4 ^4^ *r &* ^4 444, €^ £4*4 3434 44 o>ni A >o] 
4 #3 ^ ^§-4 ^ 44^i, 44* ^ 44 #4 M ^4 ^* 

47fl ^4. 4 ^1^-4^ ^-a- ^4 4-§-4» ^ 4 



32-11 




1045522 
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^1 &7] uflJg-«1|, DNA^<>m-' ^^^^ 3.711 ^Sfl-SKr ^(nonspecific 

binding)^: « 7>^o] ^tf^ 7^1^ 9X^. 

^-fr s^j o. s §^ <fl*«*<q-8- <M# *H^*Kf 5!ol4. 

38> S.^^. ^§> 7 ] ^^H, ^- 

39> ^}7l 2^ ^ti]JfL^ zl -H-^fil ifl^f ^(cavity)*)] *}7l s}-^ 3^ # 

:40> 1] 



Y 



i 
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:41 > (#71 3**^ , R lt R 2 , ^ R 3 ^ ^ =.^^0.3. c 2 -C io 3L$r -IrSL^I- 

<«€#^# ^e^, HM, SE^r 1,4-*1€ ^^^oji; Xl ^ X 2 fe 

*T Sd^r ^ ol^L, Yi^r -$-^7> iEfe ^31-1-^5}- ^ 7}^ 

42> [5^*H4 2] 



43> 



o — H 



N^N— CH 2 - — 1 
O J n 







c 








o 





44> 



(#71 2°\}*\, n^r 4 ifl^l 20^1 3*r 0 l:z, R 4 ^ R 5 ^ AA ^i^SLS, ^±., 

^ Ci-C 20 ^7l» 7>*H ^o) ^m^l7l, *|«r HLfe 

^ Ci-C 20 ^711- ^s^-Al<y.^^5z)^ Al7l> ^ ^ C 2 -C 8 ^-€7l» 

7>s.4Al^^-Al7l, *|« 31^ «1^m€ C 2 -C 8 °^^7l« °}v)± 0 ^AA*}7} , HL^r 

yl^l^€ C 2 -C 8 ^^71* «-lH.^Al<y-^ Al7l olr|.) 



45> [S^*] 3] 

Y l R l X l R 2 



46> 



£4) 



47> 



- X 2 — R 3 — Y 2 

(#7l 3*lH, R lf R 2 . R 3 , X 1( X 2> Yi, ^ Y 2 *r #7l 3?-flH 1<>1H w}^ 

#7l 1^ S.^#: sl-^-i-^r 
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48> XI ^ X2^ AA ^^SLS. ol*> <$5L^, 3t|el^^-, 43 #3.^1^; 

50> Stb #71 S^A] 19] ^#0] H^)l7l^l JL^fl 

51> Aj-7] !^ ^tg-l- 0.05 xfl^l 0.67fl/nm2^ # 7 ] zl^ 7l^M 4= 

52> Aj-7] J^flJ-^ 1^1 S.^A> jq-^i-ol ^-fNIM oLSfl 71^ H JH*J| 7^1 -frs) , 

53> g= Cf^ TgS§^7] fltfl, €• #71 1^ ^#^1 ^-B"^ 

^ Jl*)l 71^ SL^Kr -fr^^ ^tb^. 

55> #71 -fH^H^ ^^^^ ©l^NS. ^. 7l ^.^xj ^ ^tg-g-o] Jl 

^ 71^ i^Kr -M#3 £-*)-g- ^tb^. 
56> o]^, ^.g. *|^rK 

57> ^- l^^r #71 wKliL^ JL$\] 7m Aj-ofl ^f^g- ^3*Kr £-7>* 

^^^17171 3.H|AV ^-tl-^- AV-g-^. S.^# alBl^ ^f-#<?l 
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3^41 0)0.^ AVo]^ z\t$ o)^:SL5L 

€ ^ 5M. °le^3: €*2H ^ 7l# tfbfl iiL^# 3*^-3. ^^§r 

59> [2)-^ 1] 




31> (^71 Sj-flH l^flA-l, R 1( R 2 , ^ R 3 ^ ^ =.^0.3. C 2 "C 10 Sfc ^3.^ 

i~^<LIL SJ.*M 2^ ^Titil^^ JE^r ZL #^7^ ol^-rfol^. ^-s^-g-^- % 

^ ^-§-71 Y 2 ^ ^1 71*5^ ^ 7}^ ^-§-7lo]^) 

32> 2] 
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<63> 



0 — ll 

1 N^N-CH,' 



O J n 







t 








0 





C64> 



(#7] 5*i3H 2«*IH, n ^r 4 xfl^l 20^ ^^l^, R4 ^ R 5 ^ ^^^Ai *M 

g= fe a]^^ C1-C20 "y-^7l» 7>*H ^-^o] ^iSj-^^-o] ^^Al7l, *m HL^ 
€ C1-C20 ^7l» ^H^Al^^^^A^), Wl^^ C 2 -C 8 ^71* £x= 

7}S.HrX\<g^£rX\7) , JEfe C 2 -C 8 SKi7l* ^ ^H^^^l7l, £E^r 

IS^r C 2 -C 8 M7lf ^ *lS.^m^^l7lolt|.) 

«55> [sj-tH 3] 
:66> 

Y| — R] — — R_2 — X2 — R3 — Y2 

:67> (-*7l S**M 3<>IH, Ri, R 2f R 3 , X 1( X 2 , Y i, ^ Y 2 ^r #7l sj-l*H 14H 33 € *V<4 

^l^m^r #^^1*^1 3*fl 02-68362 £., 02-318 i, 01-57573 S., 

01-39756 JL, $ 00-330263L°ill ZL ^fl^ a*W3 ^ ^iHH 7flA]3 < H & o.^ , 

; 69> #7] 3*fl^ 33 Sj-^S-fr 13 S.^a> -fK£*f]7> ^ JL*{| 7] 

*H JL^m. ^£ SEtfr DNAM- flJdt^om- ^* ^^>7l 3*fl ^ 

-S-tl #*|#:g3 Jl^^S. 7>^ ^-g-7l# ^ofl 7MJI ^ th}. 
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7i> Xi ^ x 2 ^ ^ Qs.^, 1,4-^m *m "a-s-^-oi^; 

15}^7), 7}iM-A-|7l, ^Al^^7l, *1=^-Al7l, E^7] , ^3.^7} , X\ °>7) , 

74> 5] 
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76> [Jj.^ 7] 
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^*fl 7l^^H ^ tm*}'?! -8-71 ^U-^jljl ^€ 33 

#^o]#o] #^tb tR-^#-& 02-68362JL, 02-318S, 01-57573J:, 01-39756S, 
I&^r 00-33O26S ^1 7lW£M 37^ 23 #, tH^S. 

foHH, rq^l^^s.Als.oll ^o]t£ fl.*^ 23 SHH&^ 33 3^#°1 7>7l 

a^H 3^ 13 s^Nts *Hat«th 
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<H -§H*Kr 71 aft* <r 
36> # 7 ] jj^i 7 ]^hcfl 13 3^1-^ 0.05 tfl^l 0.57fl/nm 2 3 ^£5. ^1^§ 

^ ^"71 ji^fl 7lJfto_s.Tr -fHM. 3H3, ITO -fHM. ^IH^I^, £fe olA)-^. 

37> #7l 3^<*1 43 JLSfl 7l3ft6fl 3j-fl^ 151 ^#ol ^-fr^^-Ja ^l 7l^ft 

3t#* tM§*HS- ^7>7> "S^tb tiH<l€ ^ Sll^, 5-°^ ^71 13 3J- 

A>o]3 ^ol ^^tf. 
38> ^71 13 5-^# ^l-ol ^-fr^^tl 31*11 7}3&Sr -fr^*}^* 

39> H^r, -^-71 aJ-«H 13 S^-a 3W&°1 ^-fr^tH-l 32.311 7l^ ^^^^4 ^^j)^.^ 

^1^1 A>-g-^ ^ 

30> ^-«J-X1 12 1 ^I-Ol 31^) 7l^ ^ 2: € #7l -ft-^*}^ , 

£ ^JJltl ^-§" ^i^r -8-71 3L^|7l*ol #7l 
nfl-g-ofl ZL 3<H1 31^3*7 -fr€7>, ^3 SE"& U^tt 7l3# #S.-I=- ^€ ^ 

SE^r, ^"71 ^M- 0 -^ ^3 ^ofl o]-g-3^ JL^l7m3 1^1 3- 

•^1 ^1-^ °l^°fl -SHI -fl*!*^ ^^3- £* wis-oi^ on- 

^¥713 ^7> ^71 nfl-g-ofl 71^3 ^ -fr«l t ^ 5£^. 
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$2> 



93> 



*>7l 4^ ^5J)i?l a>«a> 180mg(0.5mmol) 



500mg(0.5mmol)^- 7>OT. ^tL^o] ^Bjs. & i& ^"^Hl ^S.^ «K^_$_s. 

5L^Jf|HB. 340mg(2mmol)# 7>tb ^ ^^lfe ^311:^: ^^-^1^ 7^ ^ ^2:^^ 

S4> 4] 



:95> 




:96> 5 ] 



97> 



4Z" 




98> 



99> 



SfrflHJ 5 ^ sj-iQ-!- 1.03g(0.58mmol)^r ^^^5L#^1= 50m H ^-^1 # 
395ml(4.62mmol)^ HeHl^Kl 348ml(2.32mmol)» 7>tb ^ 51^>^4. #-§-°l ^ 



32-21 



1MH0045522 #^ 2004/3/24 

do> 6] 




*}5$i=h €^ «WH 10ml -fre} 71*4- ( 3- °1 di^l <& = 5.^ ) H 

04> -n-s] 71^ #^<a°-5. #2: ■£ * , #7l ^ 

ShS^ «]--§-^^ ^l7l-g>JL, ^ <g^Vo.S. *fl^*H 14^ jI^IM** <£9Xt±. 
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35> 14] 




7] £|15H 9-^>H^cfl^^(9-anthraldehyde)« ^i*}^. °11 

31*1 = 3 371^ 1^1 CB[6]^.^ *M t^ofl ^£ ^§-£ fl*^ A>-§-^- ^ 

(Langmuir, 19, 2003\§, 2357^) 

^ ^4, ^*H1 3<HH ^SSl- -fre) aiafl 71^ S^<*fl ^€ ^-§-71^ 
^S^r 0.1 ^>>^l/nm 2 AS M-E^-^c}. 

^AHl 4 : JL^I 71 *a g <=>>?! Z±-$r7]«\ ^ 

10ml wHlH -frel 7l^ (3-a>*li^s€)HBH^H^^ 1-^-31 -§-^(10mM) 

£iEL€ * -R-Bl 71^ #^-oflO.S. ^WVuL, #eJMH 1 Al^> & 

<?> 120H^1S. 7>^^>^t^. ^-71 ^ 7}%^r ^ 1,4-^ol^^.Al^ffll^^ ^ 
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12> [^X} 15 ] 




3Cf 



T 

S 



-(CHdn 



v.y— V N_(CH2) ' 

s 



T 

s 

=\ H H 




*V8-*M <M*F5ft**. 

^ ^7l Jl^ll 7l*^ S^ofl o>tf| 3}-g-7l^ ^Stt 0.1 «^ 



L4> 



L5> 



*H 10ml «>ol^ofl *b] 7 1** ^JL, (3-Hl |-£Sl)Hel <*fl ^*1 *Sl l-^^l **n(10mM)* 
^ #*4M JL**}-^. 

it> 43*3. sj-^o] *s.jg jf. *e| 7l** 7fl ^o] ^l^tb ^"71 ^aHI 2<HH X| 

*M 6^ a^*3 ^*$W 7>tb ^ -tf^olM sUHfrSIt*. °]* -fi-eM** ma *H*°1 
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i#o>p)j=<4 pfl^S. a*3"3 163 71*8: <S&3. 



18> [s]-*)-^ 16] 




19 > #7l -?r3 7l*«fl >M* 0>^1 3-g-7l3 ^71 -M^Hl 3<*lH ^3 ^Oj 

«<H] ^*>$!3-. =L 6>p1 3--g-7l3 S.^ ^5.^ 3 0.1 ^>^/nm 2 S. 3-3#3. 



20> 



^7] 3 vfl3 5«1M *l)2:* Jl^l 3*3 ^V 1 ?!^^ ^2. ^ ^ofl rcj-s^ o}^ 

DNA3 ^l#o] of 2nm^l #91^ DNA S>4 # 0.47fl3 ^V 1 ?! 0 ! tfl-§-3H.S. DNA3 

^ =S-ofl7> ^r^7> 3*1 «£ ^ ^tj-. £Etb Georgiadis f-°l iLJLtb 

°l-g-^-ir al^ll 7l*ofl £<g* 3-^-713 n JH7} 3 0.01 oV^/nmHJEL^, 3 10*fl 



^^£71- fco} ^#Al ^#£7* 3 ^ 5U3. 



IOT3 Ml 



21> 



#34- l^^li *r SU-^, °13* 32.^1 7]M 3-§-*H ^^^3 # 
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WW l] 

[ 1] 



( 1<$*\, Ri, R 2 , ^ R 3 ^ ^ ^-^^^-S. C 2 -C io S.# 5&^r 

ii^t2]t ^3^, 1,4-*1* «, 1,4-^m Xi ^ X 2 fe 

^3^3. 2^1 SE^r ZL -fKS^ °1£-4 0 1* -**^-§-* 



LO 




Yj — R x — X! 





mn^ 2] 
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( #7l fl-flH 24H, n^r 4 ifl^l 20^ ^^olZL, R4 ^ R 5 fe s-^clJL ti, *1 

% SEfe «l*m€ C1-C20 SKM* 7>*H l-isj-m^^l ^flli^M, *|« lEfe 

C!-C 2 o ^^7l» 3Hr 7>s^.Al^^^^^Al7l, iE^r C 2 -C 8 ^7l# g 

±= 7}^X)<g^A}7] , *|g S=fe Wl^l^ C 2 -C 8 M7l* g±= 6}v]±<g^X\7], SL±r *1 
«r I&fe C 2 -C 8 t^7l» ^ ^^Al^^^o]^) 

3] 

Yj — Ri — X x — R 2 — X 2 — R 3 — Y 2 

(#71 3?-flH 34H, R l5 R 2 , R 3( Xi, X 2( Y 1, ^ Y 2 ^r #71 S^BH 14H W>^- 
2] 

X 1 £ X 2 *r ol^}. #5.^5-, 1,4-^m slBl^w, H^r ^ ^°H; 

Yi g Y 2 ^r AA ??k^A$L^ 1*} ^71, °V*lJ=7l, *\3.%.°\t&7\, M4l^BflS7l, 
«l=7l, 7>S 4^171, ^Al^^7l, §l^A]7l, E^l, ^SL^l , *1 &71 , 

ol^Alo>7l 3=fe 01^=1^1^71^ ^0_S. #71 3^H1 1^1 S)-*#. 

3] 

^1 1 Sfl<>H. *>7l Sj-flH 5 xfl^l 10^1 J|**S ^€ 4d«l€ ^ 

-°— §- *|-*r ^-71 S^*} 1^1 

53 
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13 4] 

9X°]*\, ^7l l£\ JMH* 6 1 0.05 ifl^l 0.67B/nm 2 ^ ^5151 ^5l<H & 

^ ^-i: ^^-S *>-b -H^ 71*. 
[^T* 6] 

*I|41MI 5^1, ^7l ul^l 7l*8r -B-Bl, -^^^ *M*|, ITO -frBj, -^^H^ll?, 3££r 
olAVsj-El^ 7l*<?l SRS" al^Jl 71*. 

[3^8" 7] 

^14^- ^16^- ^ <^ ^ ^ jiafl 71*^- 5L^*Kr -a-^7>^ . 
8] 
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